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LAUNDRY DETERGENT BARS 
WITH IMPROVED PHYSICAL PROPERTIES 



FIELD OF THE INVENTION 
This invention relates to a method of making a laundry detergent bar 
composition comprising synthetic anionic detergent surfactant having 
improved physical properties. 

BACKGROUND OF THE INVENTION 
In societies where mechanical washing machines are not common, 
laundry detergent bars comprising synthetic organic surfactants and 
detergency builders are used in the laundering of clothes. Technical 
developments in the field of laundry detergent bars have concerned 
formulating bars which are effective in cleaning clothes; which have 
acceptable sudsing characteristics in warm and cool water and in hard and 
soft water; which have acceptable in-use wear rates, hardness, durability, 
and feel; which have low smear; and which have a pleasing odor and 
appearance. Methods for making laundry detergent bars are also well 
known in the art. Prior art disclosing laundry bars and methods for making 

laundry bars include: U.S. Pat. 3.178.370, Okenfuss, issued April 13. 1965; 

and Philippine Pat. 13,778, Anderson, issued September 23, 1S80. 

Laundry bar compositions are commonly used in countries having 

high humidity, such as in the Philippines. India, and Latin America. 

Consumers often launder clothes outside and therefore often store the 

laundry bars outside. Such bars which are stored at high humidity 

conditions tend to become soft and mushy when exposed from the wrapper. 

Although not intended to be limited by theory, the bars tend to absorb 
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mo is,ure in such high humidity conditions: « is 

to handle such mushy bars. Furthermore, consumers ftnd .1 d.ff.cu't to 

dothes property using soft bars since the bar must be suff,c,en..y hard 

"* "r^ddCr'r are used for more than one wash loao. after 
nne use the bar is stored (usually outside) and reused. The used bars 
w^h becle we, durin a .he wash do no, dry ^e.ua.ely after us. 
especially in high humidity conditions: No, only does i, s.ay wet and mushy 
after use b", the bars may continue to absorb additional moisture from the 

™ h rz rr^crUu — - . 

bet we n sa„ and siliceous materia, during bar process improves 

,he physical properties o, synthetic laundry bar compos.t.ons. One bene,, 
r,ha, lobars have significantly less moisture absorption, especially at 
^d "conditions. wh,ch leads to ^^^^ 
" ^ ^ dti'^r Z TeX Te a":g — integrity 

reduced bar solubility, where,n it is harder for the oar 
becoming we, during the washing process. 

cl MARY OF THF INVENTION 
The present invention relates to a process for making a synthetic 

detergent surfactant seiected from the group cons,s.,ng o, a ky, 
l,e. Knear alky! benzene sulfonate, and -Wures ther o 
phosphate detergency builder, calcium salt, s.hceous ma.enal. 

and optionally other ingredients; 

wherein the calcium sal. and siticeous materia, form a complex ,n 

situ; and a Hripd atter the addition 

wherein the phosphate detergency bu.lder .s added atter 

of calcium salt and siliceous material; and 

synthetic detergent surfactant in the final bar compos,t,on. 



WO 98/38269 



PCT/US98/03100 



The present invention also relates to bar compositions made by the 

process described above. 

DETAILED DFSCRIPTION OF THF INVENTION 
While this specification concludes with claims distinctly pointing out 
and particularly claiming that which is regarded as the invention, it is 
believed that the invention can be better understood through a careful 
reading of the following detailed description of the invention. In this 
specification, all percentages, ratios, and proportions are by weight, all 
temperatures are expressed in degrees Celsius, molecular weights are in 
weight average, and the decimal is represented by the point (.). unless 

otherwise indicated. 

All documents referenced herein are incorporated by reference. 

Anionic synthetic dete rgent surfactants 

The composition of the present invention comprises at least 6% 
anionic synthetic detergent surfactant, by weight of the total bar 
composition, selected from the group consisting of alkyl sulfate, linear alkyl 
benzene sulfonate, and mixtures thereof. Preferably the bar composition 
comprises at least 10%. more preferably from about 15% to about 30% 
anionic synthetic detergent surfactant, by weight of the total bar 
composition. 

Anionic synthetic detergent surfactants which are suitable for use 
herein include the water-soluble salts, preferably the alkali metal, 
ammonium and alkylolammonium salts of organic sulfuric reaction products 
having in their molecular structure an alkyl group containing from about 10 
to about 20 carbon atoms and a sulfonic acid or sulfuric acid ester group. 
(Included in the term "alkyl" is the alkyl portion of acyl groups.) Examples of 
this group of synthetic surfactants are the sodium and potassium alkyl 
sulfates especially those obtained by sulfating the higher alcohols (C 8 -18 
carbon atoms) such as those produced by reducing the glycerides of tallow 
or coconut oil; and the sodium and potassium alkylbenzene sulfonates .n 
which the alkyl group contains from about 9 to about 15 carbon atoms, .n 
straight chain or branched chain configuration, e.g.. those of the type 
described in U.S.. Patents 2.220.099 and 2.477,383. Especially valuable 
are linear straight chain alkylbemene sulfonates in which the average 
number of carbon atoms in the alkyl group is from about 10 to 18. 
abbreviated as C 10 -18 LAS. The alkal, metal salts, particularly the sod,um 
salts of these surfactants are preferred. Alkylbenzene sulfonates and 
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presses tor making .hem are disclosed in U.S. Paten. Nos. 2.220,099 and 

2 477,383. , . 

' Mixiures of the above types of anionio surfactants are preferred. 

Specifically,' preferred anionic surfactants are C 10 -18 "near alkyl benzene 

sulfonates C 10 18 -W and "**— ,here ° f - °" e 

o^Uion com rises from about 10% to about 30% ^ by weigh, o . he 
total bar composition for a primari.y LAS-surfactant based bar. Anothe 
preferred composition comprises a mixture of LAS:Alky, sulfate .n a ratio of 
Lm about 10 90 to about 50:50, preferably from about 20:80 to abou 
40 60 The anionic surfactant can be introduced into the process ,n ,ts 
neutralized salt form or it can be introduced in its acid form and neutraUzed 
in situ prior to the addition of the calcium salt, siliceous material, and 

phosphate builder. 
Ph^Pfrats. nptpr qencv Builder 

The laundnr bars of the invention contain at .east 3%. preferably from 
about 5% ,o abou. 50%, more preferably from about 10% to about : 0/o 
phosphate detergent builder, by weigh, of the total bar compos.t.on. These 
detergent builders can be, for example, water-soluble alkal.-metal salts of 
phosphate pyrophosphates, orthophospha.es, ^polyphosphates, h.gher 
po yptspha es. and mixtures thereof, Preferred builders are a water- 
so uWe '.kali-metal sal. of ^polyphosphate, and a mixtu e o 
^p-phate and pyrophosphate. Spec *, Referred ^ pe^f 
builders include sodium ^polyphosphates (STPP) and tet 

: pyrophosphates (TSPP), and mixtures thereof. 
Formation n f a comp lex in-situ 

— An effective amount of a complex formed in-situ via the reacUon of a 
calcium sel, and a siliceous materia, improves the bar physiea, , -pert,- 
Preferably the amount of calcium salt added, by we, 9 h. of the total ba 
£££ Son is from abou, 0.5% to abou, 10%, more preferably from abou 
1% ,o about 5%. Preferred calcium sails are CaO, C a (OH) 2 , CaCI 2 and 
C-Sof no mixtures thereof. The calcium salt preferably ,s ,n a ,,ne 
polder-form, preferably with a partiCe size of 

300 mesh and more preferably from about 100 mesh to about 200 mesh. 

fiiiirpnns materials h 

Siliceous materials include silica in fin* d.v.ded form, such as 
micronised silica gels, precipi.a.ed silicas and silica aeroso s. 
includes ; i,ioa.es, which ma/oe wa.er-so.uble me.al, alkaline or neu,ral 
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silicates. Other siliceous materials include polymeric silicates and 
amorphous synthetic sodium aluminosilicates, serpentine-kaolin, talc- 
pyrophyllite and smectite clays. Clays 
include kaolin, talc, saponites, and montmorillonite. 

Preferably the amount of siliceous material added, by weight of the 
total bar composition, is from about 0.5% to about 25%, more preferably 
from about 1.0% to about 15% and most preferably from about 1.5% to 
about 10%. Preferably, the siliceous material is sodium silicate, with a 
Si02/Na20 molar ratio of from about 2:1 to about 3:1. The most preferred 
material is alkaline sodium silicate with a Si0 2 /Na 2 0 molar ratio of about 
2:1. 

Adjunct Ingredients 

The detergent bars of the present invention can optionally contain a 
polyol and a cross-linking agent added to the mixture, preferably the polyol 
and a cross-linking agent added to the mixture prior to the addition of the 
calcium salt and the silaceous material; more preferably, the polyol and the 
cross-linking agent are added after the neutralization of the anionic 
synthetic surfactant and prior to the addition of the calcium salt and the 

silaceous material. 

In addition to adding the polyol and the cross-linking agent at this 
step, they can alternatively be added at any other step. Furthermore, the 
polyol and cross-linking agent can also be included for multiple purposes, 
for example, polyethylene glycols can also be included herein, as described 
below, as soil suspension agents. The polyol can be included at this step at 
levels up to about 10%, preferably from about 0.1% to about 5%, by weight 
of the total bar composition. Similarly, the cross-linking agent can be 
included at this step at levels up to about 10%, preferably from about 0.1% 
to about 5%, by weight of the total bar composition. Polyols useful herein 
include substituted polyols, unsubstituted polyols and mixtures thereof; 
preferably sorbitols, polymers with free hydroxyl groups, substituted polyols, 
and mixtures thereof; more preferably polyethylene glycols, polyvinyl 
alcohol, and mixtures thereof. 

Cross-linking agent preferred for use herein include an oxophile, an 
acid, and mixtures thereof. Oxophiles are defined herein as compounds 
having an affinity to either hydrogen bond or covalently bond with oxygen 
atoms. Oxophiles useful in the present invention include aluminates, 
silicates, borates, and mixtures thereof; preferably planar oxophiles, 
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tetrahedral oxophiles. and mixtures thereof; more preferably sodium s.hcate, 
zeolites disodium borate (Na 2 B0 4 ). silicon dioxide (Si0 2 ), and m.xtures 
thereof' Oxophiles can be added in either the solid or liquid form or 
dispersed or'dissolved in water. Acids useful herein include organ.c acids 
inorganic acids, and mixtures thereof; preferably planar acids, tetrahedral 
acids, and mixtures thereof; more preferably boric acid, male.c ac.d, 
phosphonic acid, and mixtures thereof. 

The detergent bars of the present invention can conta.n opt.onal 
surfactants in addition to the anionic synthetic detergent surfa-tants 
described above: Such optional surfactants, if present, can be .nciudec at 
levels up to a total of about 10%, preferably from about 0.5% to about 3/o, 
bv weight of the total bar composition. 

A typical, listing of the classes and species of optional surfactants, 
(eg nonionic, zwitterion.c and amphoteric surfactants) optional a.kaUne 
builders such as sodium carbonate trisodium phosphate, etc. and other 
ingredients useful herein appears in U.S. Pat. No. 3.664,961 issued to 
Norris on May 23. 1972, and EP 550,652, published on Apnl 16 1992. 

Amine Oxides, are excellent cosurfactants that may be used .n 
conjunction with the present invention. Preferred types are Cl£ljj ™£ 
oxides, preferably C 14 - If included, the .eye. of amine ox.de -n the fina bar 
composition is from about. 1%. to about 10%. preferably, from about 2/o to 

ab ° Ut other synthetic anionic surfactants suitable for use herein as 
additional optiona. surfactants are the sodium alky. glyceryl e .her 
su,fonates, especially those ethers of higher alcohols 
and coconut oil; sodium coconut oil fatty acid monog.ycende ""^J^ 
sulfates. Preparation of a.kyl glyceryl ether sulfonates are descnbed « 
detail in U.S. Pat. 3,024.273, Whyte et al.. issued March 6, 1962. 

In addition, optional synthetic anionic surfactants .nclude the water- 
soluble salts of esters of a.pha-sulfonated fatty acids containing from about 
6 to 20 carbon atoms in the fatty acid group and from about 1 to. .10, «£on 
atoms in the ester group; water-soluble salts of 2-acyloxya.kane-1-su.fon. 
acids containing from about 2 to 9 carbon atoms in the acy. group and rom 
about 9 to about 23 carbon atoms in the a.kane moiety; water-soU^ble salts 
of olefin and paraffin sulfonates containing from about 12 to 20 carbon 
atoms; and beta-alkyloxy alkane sulfonates containing from about 1 to 
carbon atoms in the alkyl 
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qroup and from about 8 to 20 carbon atoms in the alkane moiety. 

In addition, a hydrotrope, or mixture of hydrotropes, may be present 
in the laundry detergent bar. Preferred hydrotropes include the alkali metal, 
preferably sodium, salts of toluene sulfonate, xylene sulfonate, cumene 
sulfonate, sulfosuccinate, and mixtures thereof. Preferably, the hydrotrope 
is added to the linear alkyl benzene sulfonic acid prior to its neutralization. 
The hydrotrope, if pre sent, will preferably be present at from about 0.5% to 
about 5% of the laundry detergent bar. 

The builder can optionally contain in addition to the phosphate 
builder, a non-phosphate detergent builder. Specific examples of non- 
phosphate, inorganic detergency builders include water-soluble inorganic 
carbonate and bicarbonate salts. The alkali metal (e.g., sodium and 
potassium) carbonates and bicarbonates are particularly useful herein. 
Other specifically preferred examples of builders include polycarboxylates. 

Sodium carbonate, another optional ingredient, is particularly 
preferred as a neutralizing inorganic salt for an acid precursor of an anionic 
surfactant used in such compositions, such as the alkyl ether sulfuric acid 
and alkylbenzene sulfonic acid. Co-polymers of acrylic acid and maleic acid 
are preferred in the subject compositions as auxiliary builders. 

Binding agents is particularly preferred to give the bar composition 
good binding and a good rate of hardening during the manufacture of the 
• bar compositions. Preferably the addition of magnesium sulfate to the bar 
composition gives such benefits. When used, the bar composition 
comprises from about 1.5% to about 10%, more preferably, from about 2% 
to about 5% magnesium sulfate, by weight of the final bar composition. 
When magnesium sulfate is used, it must be added in the manufacturing 
process after the addition of both the calcium salt, siliceous material, and 
phosphate detergency builder. 

Soil suspending agents can be used. Soil suspending agents can 
also include water-soluble salts of carboxymethylcellulose and 
carboxyhydroxymethylcellulose. A preferred soil suspending agent is an 
acrylic/maleic copolymer, commercially available as Sokolan®, from BASF 
Corp. Other soil suspending agents include polyethylene glycols having a 
molecular weight of about 400 to 10,000. and ethoxylated mono- and 
polyamines, and quaternary salts thereof. If included, it can be at levels up 
to about 5%, preferably about 0.1-1%. 
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The bleach agent in the detergent composition, when included, .s 
preferably at a level from about 0.10% to about .60% by w^ht more 
preferably, from about 1% to about 50 % ; most preferab.y, from about , o 
about 20%. "The bleach agents used herein can be any of the bleach 
agents useful for detergent compositions in textile cleaning, hard surface 
agem& us known or become known, 

cleaning, or other cleaning purposes thot ore now Known 
Mixtures of bleach agents can also be used. n ^ rn0 v V lic 
A useful bleach agent that can be used encompasses perc c rboxyl.c 
acid bleach agents, and salts thereof. Suitable examples of this ^c.ass of 
agents include magnesium monoperoxyphthalate hexahydrate the 
mag sium salt of metachloro perbenzoic acid. 4-nonya ^ 
oxoperoxybutyric acid and diperoxydodecanedioic acd. Such bleach 
X ge P ri disclosed in U.S. Patent 4.4B3.7B1. Hartman issued , 
2 9 0. 1SS 4 , U.S. P t nt 

European Patent Application 0,133,354. banKS ei ai, v 
1985 and U.S. Patent 4.412.934. Chung et al. issued November 1. 1983. 
IhVVeferred bleach agent, also include 6-nony am,no-6- 
rperoxycaproic acid as described ,n U.S. Paten, 4.634.551. ,ssued 

January 6, 1987 to Burns etal. . ' ' ,, Suitable 

Other peroxygen bleach agents can also be used. Stable 
peroxygen bleach compounds include ,odium c^ona.e peroxyhydra e and 
eoTaL. "parcarbonate" bleaches, sod.um pyrophosphate peroxyhydra.e. 
urea peroxyhydra.e, and sodium percoe. Persulfate bleach (e.g., OXONE. 
manufactured commercially by DuPon.) can alsote used 

Bleach agents other than oxygen bleach agents are also known >n 
, h e ar, anTl be utilized herein One , yP e o, non^xygen "each agent oj 
£££ interest includes photoaCvated bleach agents suoh as he 
sulfonated zinc and/or aluminum ph.halocyamnes. See U.S. Paten 
"t -ed July 5. 1977 ,0 Holcombe et al. I. used de.ergen 
commons will typica.ly contain Horn about 0.025% ,o » 
weight of such bleaches. espec,a,.y >..<onate zinc phth £ locyan,ne. 

An optional useful percart^a.e bleach compnses d^ partcles 
having" average particle size ,n ^ from -~ 500 — 
about 1 000 micrometers, not m<x. man about 10/. by we gn 
paTdes being sma.ler than abc. ? 00 m.crometers and no mo e lhan 
about 10% by weight of said pan.ces be.ng .arger than about V260 
micrometers. Optional the pe.c^na.e can be coated w,.h s,l,ca.e, 
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borate or water-soluble surfactants. Percarbonate is available from various 
commercial sources such as FMC, Solvay and Tokai Denka. 

When included, the preferred bleach agent for the present invention 
are those peroxygen bleaching compounds which are capable of yielding 
hydrogen peroxide in an aqueous solution. These compounds are well 
known in the art and include organic peroxide bleaching compounds such 
as urea peroxide, and inorganic persalt bleaching compounds, such as the 
alkali metal perborates, percarbdnates, perphosphates, and the like. 
Mixtures of two or more such bleaching compounds can also be used, if 
desired. 

Preferred peroxygen bleaching compounds to be used in the present 
invention include sodium perborate, commercially available in the form of 
mono- and tetra-hydrates, sodium carbonate peroxy hydrate, sodium 
pyrophosphate peroxyhydrate, and urea peroxyhydrate. Particular preferred 
are sodium perborate tetrahydrate, and especially, sodium perborate 
monohydrate^ Sodium perborate monohydrate is especially preferred 
because it is very stable during storage and yet still dissolves very quickly in 
the bleaching solution. 

Another optional component of the present invention is a detergent 
chelant. Such chelants are able to sequester and chelate alkali cations 
(such as sodium, lithium and potassium), alkali metal earth cations (such as 
magnesium and calcium), and most importantly, heavy metal cations such 
as iron, manganese, zinc and aluminum. Preferred cations include sodium, 
magnesium, zinc, and mixtures thereof. 

The detergent chelant is preferably a phosphonate chelant, 
particularly one selected from the group consisting of diethylenetriamine 
penta(methylene phosphonic acid), ethylene diamine tetra(methylene 
phosphonic acid), and mixtures and salts and complexes thereof, and an 
acetate chelant, particularly one selected from the group consisting of 
diethylenetriamine penta(acetic acid), ethylene diamine tetra(acetic acid), 
and mixtures and salts and complexes thereof. Particularly preferred are 
sodium, zinc, magnesium, and aluminum salts and complexes of 
diethylenetriamine penta(methylene phosphonate) diethylenetriamine penta 
(acetate), and mixtures thereof. 

Preferably such salts or complexes have a molar ratio of metal ion to 
chelant molecule of at least 1:1. preferably at least 2:1. The detergent 
chelant can be included in iUe laundry bar at a level up to about 5%, 
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preferably from about 0.1% to about 3%, more preferably from about 0.2 h 
to about 2%. most preferably from about 0.5% to about 1 .0%. 

Another optional component of the laundry bar is fatty alcohol hav.ng 
an alkyl chain of 8 to 22 carbon atoms, more preferably from 12 to 18 
carbon atoms. A preferred fatty alcohol has an alky, chain predominantly 
containing from 16 to 18 carbon atoms, so-called "high-cut fatty -alcohol 
which can exhibit less base odor of fatty alcohol relative to broad cut fatty 
alcohols. Typically fatty alcohol, if any, is present in the laundry bar at up to 
a level of 10%. more preferably from about 0.75% to about 6 /o, most 
preferably from about 2% to about 5%. The fatty alcohol is generally added 
to a laundry bar as free fatty alcohol. However, low levels of fatty a coho. 
can be introduced into the bars as impurities or as unreacted startmg 
material. For example, laundry bars based on coconut fatty alky sulfate 
can contain, as unreacted starling material, from 0.1% to 3.5%. more 
typically from 2% to 3%. by weight of free coconut fatty alcohol on a coconut 

fatty alkyl sulfate basis. 

Another optional component in the laundry bar is a dye transfer 
inhibiting (DTI) ingredient to prevent diminishing of color fidelrty and 
intensity in fabrics. A preferred DTI ingredient can include polymeric DTI 
materials capable of binding fugitive dyes to prevent them from deposing 
on the fabrics, and decolorization DTI materials capable of decoloring the 
Zte dye by oxidation. An example of. denization DTI ,s hydrogen 
peroxide or a source of hydrogen peroxide, such as percarbonate or 
peTl Non-limiting examples of polymeric DT, materials ,nc,ude 
polyvinylpyrridine N-oxide. polyvinylpyrrolidone (PVP). "r- 
po^vinylimidazCe copol^e, and mixtures thereof. Copoymer. ; c N- 
vinylpyrrolidone and N-vinylimidazole polymers (referred to as PVPI ( are 
To preferred for use herein. The amount o, DTI included in me sub.ec! 
compositions, if any. is about 0.05-5%. preferably about 0.2.2^ _ 

Another optional component in the laundry bar .. a fabric softener 
component. Such materials can be used, if any, at levels of about 0.1 /. £ 
5%, more preferably from 0.3% to 3%, and can include, amines of me 
formula R4R5R6N. wherein R4 is C 5 .0 C 22 hydrocarby . R5 i Re » 
independently C1 .0 C10 hydrocarby,. One preferred am,ne ,s 
ditalowmethy. amine., complexes of such amines w,h fatty acd of the 
formula RyCOOH. wherein R7 is C 9 to C 22 hydrocarby,. as d.sclosed ,n EP 
No 0 133 804; complexes of such amines with phosphate esters of the 
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formula R80-P(0)(OH)-OR9 and HO-P(0)(OH)-ORg, wherein R8 and R9 
are independently C1 to C20 alky I of alkyl ethoxylate of the formula -alkyl- 
(OCH2CH2). cyclic amines such as imidazolines of the general formula 1- 
(higher alkyl)" amido (lower alkyl)-2-(higher alkyl)imidazoline, where higher 
alkyl is from 12 to 22 carbons and lower alkyl is from 1 to 4 carbons, such 
as described in UK Patent Application GB 2,173,827; and quaternary 
ammonium compounds of the formula R10R1 1R12R13N + X-, wherein R10 is 
alkyl having 8 to 20 carbons, R11 is alkyl having 1 to 10 carbons, R12 and 
R13 are alkyl having 1 to 4 carbons, preferably methyl, and X is an anion, 
preferably CI" or Br, such as C12-13 elkyl trimethyl ammonium chloride. 

Sodium sulfate is a well-known filler that is compatible with the 
compositions of this invention. It can be a by-product of the surfactant 
sulfation and sulfonation processes, or it can be added separately. Calcium 
carbonate (also known as Calcarb) is also a well known and often used filler 
component of laundry bars. Filler materials are typically used, if included, 
at levels up to 40%, preferably from about 5% to about 25%. 

Optical brighteners are also optional ingredients in laundry bars of 
the present invention! Preferred optical brighteners are diamino stilbene, 
distyrilbiphenyl-type optical brighteners. Preferred as examples of such 
brighteners are 4,4 , -bis{[4-anilind-6-bis(2-hydoxyethyl) amino-1 ,3,5-trizin-2- 
yl]amino}stilbene-2,2'-disulfonic acid disodium salt, 4-4 , -bis(2-sulfostyryl) 
biphenyl and 4,4 , -bis[(4-anilino-6-morpholino-1,3 I 5-triazin-2-yl) 

amino]stilbene-2,2'-disulfonic acid disodium salt. Such optical brighteners, 
or mixtures thereof, can be used at levels in the bar of from about 0.05% - 

t 

1.0%. 

Dyes, pigments, germicides, and perfumes can also be added to the 
bar composition. If included, they are typically at levels up to about 0.5%. 

Another useful optional component of the subject compositions are 
detergent enzymes. Particularly preferred are lipase, protease, amylase, 
and mixtures thereof. Enzymes, if included, are typically at levels up to 
about 5%, preferably about 0.5-3%. 
Moisture 

The final bar composition should have no more than about 15% 
moisture. The moisture level of the total bar composition can be determined 
by any methods known in the art by one skilled in the area of laundry bar 
compositions. One common method is the Bidwell Sterling Distillation 
method Another known method is the Karl Fischer Moisture T.trat.on 
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Method. See AOCS official method Dd2a-59 issue 93 and AOCS official 
method Dd2b-59 issue 89. ' 

Bar P hysical Properties 

The bats of the present invention are sufficiently hard. A preferred 

method to measure bar hardness is to measure the penetration of a needle 
throuch the bar surface under a standard weight for 5 seconds using a cone 
pene^ometer. One such penetrometer is made by Assocated Instant 
Manu.acturers India Pvt. Ltd. (Mode, number AIM 512). The weight of the 
rod and the cone is 149 grams and an additional 50 gram we,ght is placed 
on the cone. The penetration reading of a fresh bar made as per the 
present invention will typically be about 20-30 (1/10 mm, and after 40 
minutes it would be around 15-20 (1/10 mm) . Bars aged about 3 days at 
ambient conditions will typically have a bar penetration readmg of about 5- 

12 (1 "Corner physical property of interest is the bar solubility in water. 
One method of determining the bar solubility is to submerge a bar having 
the following dimensions: 75mm x 55mm, in 250 ml of water ,n a beaker for 
2 hours. dryU me bar a, 60 degrees C for 2 hours and then we,gh,ng the 
bar To have acceptable bar solubility, the difference ,n weight shoutd be 
abou. 15-20 grams for a 125 gram bar (12-16% of the origina we,gh, of he 
bar), more preferably 5-15 grams (4-12% of the original we.ght of he bar). 

Yet another physical property of consumer relevance ,s the rate of 
drvinc of the bar after usage and storage under high humidity cond.t.ons. A 
P 7 e ; ,ed method to measure this property is ,o place a bar wUhd^on 
of 75mm x 55mm with one of its large flat surface ,n contact w ,h about 20 m 
of water in a petri dish for 2 hours and then scraping the gel formed. Th,s 
p rocdure is repeated for a second cycle except ,ha, the 
off from the bar surface after the second contact w„h water. The bar s then 
stored under 30 degrees C and 88% Relative Hum,d,.y 
then .he bar surface which was exposed to the. water ,s graded or dryness 
on a 1-5 grading scale by experienced operators as illustrate ~ 

„ Physical state 'h> bar surface 

Bl^rade ^v^e^rrne^sTsof. 

core 

2 wet, soft gel, hard core 

3 somewhat dry (moist), feels soft 
- 4 somewhat dry ( moist), feels hard 
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5 completely dry, hard 

For good consumer acceptance, the dryness grade is typically between 3.5- 
5.0. Preferred bars of the present invention have a dryness grade within 
this range. 
Processing . 

The detergent laundry bars of the present invention can be 
processed in conventional soap or detergent bar making equipment with 
some or all of the following, key equipment: blender/mixer, mill or refining 
plodder, two-stage vacuum plodder, logo printer/cutter, cooling tunnel and 
wrapper. 

In a typical process the raw materials are mixed in the blender. Alkyl 
benzene sulfonic acid is reacted with alkaline inorganic salts to complete 
neutralization, the amount of alkaline inorganic salt being at least sufficient 
to completely neutralize the acid. Once the neutralization reaction is 
completed, a polyol and a cross-linking agent can optionally be added. For 
example, by adding a polyol and a cross-linking agent to the mixture prior to 
the addition of the calcium salt and silaceous material. The calcium salt and 
siliceous material are then added to form a complex in-situ. To control the 
grit formation during this reaction, it is preferable to add some inert 
powdered materials like talc and/or zeolite after the addition of silicate, but 
before the addition of the calcium salt. Preferably the level of these inert 
materials should be from about 1% to about 20%, by weight of the 
composition. The calcium salt and siliceous material must be added to a 
completely neutralized anionic active. Therefore, they should only be added 
after the neutralization of the add form of anionic synthetic detergent 
surfactant. Where pre-neutralized anionic surfactant, is used exclusively, 
the calcium salt and siliceous material can be added either before or after 
the surfactant is added to the mixer. Phosphate detergency builder is 
added after the addition of calcium salt and siliceous material. Then other 
optional surfactants followed by any additional optional components such as 
chelants are added. The mixing can take from one minute to one hour, with 
the usual mixing time being from about two to twenty minutes. The blender 
mix is charged to a surge tank. The product is conveyed from the surge 
tank to the mill or refining plodder via a multi-worm conveyor. 

After milling or preliminary plodding, the product is then conveyed to 
a two-stage vacuum plodder, operating at high vacuum, e.g. 600 to 740 mm 
of mercury vacuum, so that entrapped air/gas is removed. The product is 
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extruded and cut to the desired bar length, and printed with the product 
"and name. The printed bar can be cooied. for example ,n a cooling 
tunnel, before inswapped, cased, and sent to storage. 

A Preferred le,r,dry bar composition is made by the following method. 
The raw materials a,e firs, mixed in a blender. Sodium «rbor£e and ^re- 
neutralized coco fatty alkyl sulfate (CFAS) (if a mixture of CFAS/LAS is used 
as a surfactant system, are mixed for about L2 minutes. This is followed by 
me addition of linea, alky, benzene sulfonic acid and sulfuric acid ,* present 
in the formulation) The acids are then completely neutralized by the 
sodium carbonate ,n the sea, of the blender. (The amount of sodium 
cTonate should h a, leas, an amount sufficient ,o neutralize the acid.) 
Once the neutralization reaction is completed, sodium s.l.cate ,s added. 
ToUowed by the addition of talc and zeolite, and the mixture ,s mxed or 
about 2 Jnutes. Ca(OH) 2 is then added and mixed for an additional 2 
minu es Then a chelant, if present is added, followed by other optiona 
^nts STPP. magnesium su„ate, and any o,he, ^addiUona, op ona 
components -The iTPP and magnesium sulfate (when used) mus 
3 at the addiiion of Ca(OH, 2 and siliceous material 
a ccmp.ex in situ. Magnesium sulfate, when used ,s also added after the 
STPP The total mixing time can take up to about one hour, with he usua 
JZ> time being Horn about five to twenty minutes. As one of the las. 
o^nal gradients, bleach and enzymes can be added to - 
then mixed for an additional one to Ave minutes. The blender mix s 
Trgld to a surge tank. The product is conveyed from the surge tank to 
the mill or refining plodder via a multi-worm conveyor. 

After milling o, preliminary plodding, the product ,s .her M»nveye "° 
a ^stage vacuum plodder, operating a, high vacuum, e g. 600 to 7^0 mm 
of mercury vacuum, so mat entrapped air is removed. The product ^ 
irudedld cut to the desired bar length, and printed with the product 
br^na! The printed bar can be cooled, for example in a cooling 
tunnel, before it is wrapped, cased, and sent to storage. 

Examples ot the invention are set forth hereinafter by way 
Ulustration and are ,C intended to be in any way limiting o, the invention. 

FXAMPLE 1 

The invention is illustrated by the following non-limiting examples. All 
parts and percentages herein are by weight unless otherwise stated. 
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The following compositions are prepared by the process of the 
invention. 
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Linear alkyl benzene sulfonate 
Coco fatty alkyl sulfate 
C14 amine oxide 
Soda Ash 
Sulfuric acid 

Sodium Tripolyphosphate 
Calcium carbonate 
Coco fatty alcohol 

Zeolite 

Alkaline sodium silicate (48% solids)* 3 
Calcium hydroxide 
T1O2 

Perborate Monohydrate 
Fluorescent agents 
Perfume 

Moisture (final comp.) 
Diethylenetriamine pentaacetate 
Other conventional ingredients 



A 


B 


c 


(weight percent) 




12.5 


0 


ft ^ 


12.5 


a o 

18 


ir n 


0 


5 


n 


14 


A A 

14 


1 ^ 


2.5 


2.5 




11.6 


A A ^ 

11.6 


1 1 .u 


31 


27 


A A 


1 


1 


A 
1 


2 


2 


o 

z. 


3 


6 


10 


1.5 


3 


5 


1 


1 


A 

1 


2.25 


4.5 


1u 


0.2 


0.2 


0.2 


0.35 


0.35 


0.35 


3.5 


4.5 


6.0 


0.9 


0.9 


0.9 


Balance 


Balance 


Bala 



100 



100 



100 



'amount of silicate solids 
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EXAMPLE II 

The following compositions are prepared by the process of the invention. 

D E 

(weight percent) 



Linear alkyl benzene sulfonate 


19 


19 




13.7 


12 


Sodium TrioolvDhosphate 


14 


14 


C*z\\c\\ im pj*rhonat6 


32 


28 


Sodium Sulfate 


3 


3 


Zeolite 


2 


o 
Z. 


Alkaline Sodium Silicate(48% solids)* 


3 


"7 
I 


Calcium Hydroxide 


1.5 


3 


Talc 


10 


10 


Anhydrous Magnesium sulfate 


2 


3 


Fluorescent agents 


0.2 


0.2 


Perfume 


0.35 


0.35 


Moisture (final comp.) 


3 


5 


Other conventional ingredients 


balance 


balance 




100 


100 



*amount of silicate solids 
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FXAMPLE 111 



The following compositions are prepared by the process of the invention. 

F G 



(weight percent) 
21 . 21 



Linear alkyl benzene sulfonate 
Soda Ash 

Sodium Tripolyphosphate 
Calcium Carbonate 3 7 

Sodium Sulfate 3 
Calcium Sulfate 5 
Powdered Sodium Silicate (7 8% solids)* 3.46 3.46 

Calcium Hydroxide 
Talc 

Anhydrous Magnesium Sulfate 
Fluorescent agents 
Perfume 

Moisture (final comp.) 
Poly Ethylene Glycol 
Polyvinyl Alcohol 

Sodium Borate 1 5 

Boric Acid 

Other conventional ingredients balance balance 



12 12 
20 20 



5 10 

3.46 3.4 

3.45 3.45 

10 16 

3 3 

0.225 0.225 

0.35 0.35 

4.75 4.75 



0.6 



1.0 



1.5 



•amount of silicate solids 



100 



100 
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WHAT IS CLAIMED IS: 

1. A process for making a synthetic laundry detergent bar composition 
comprising the steps of: 

a. forming a mixture "comprising a neutralized anionic synthetic 
detergent surfactant selected from the group consisting of alkyl 
sulfate, linear alkyl benzene sulfonate, and mixtures thereof, a 
phosphate detergency builder, calcium salt, siliceous material, 
and optionally other ingredients; 

wherein the calcium salt and siliceous material form a complex in- 
situ; and 

wherein the phosphate detergency builder is added after the addition 
of calcium salt and siliceous material; and 

b. forming into bars; 

wherein the bar comprises at least 6% of the anionic synthetic 
detergent surfactant in the final bar composition. 

2. A process according to Claim 1, wherein the anionic synthetic 
detergent surfactant is selected from the group consisting of Cio-18 
alkyl sulfate, C-to-18 ,inear a'M benzene sulfonate, and mixtures 
thereof. 

3. A process according to Claim 1, wherein the calcium salt is selected 
from the group consisting of CaO, Ca(OH)2, CaCI 2 and CaS0 4 , and 
mixtures thereof. 

4. A process according to Claim 1 , further comprising the step of adding 
a polyol and a cross-linking agent to the mixture. 

5. A process according to Claim 4, wherein the polyol and the cross- 
linking agent are added to the mixture prior to the addition cf the 
calcium salt and silaceous material, wherein the polyol is selected 
from the group consisting of sorbitols, polymers with free hydroxyl 
groups, substituted polyols. and mixtures thereof, and wherein the 
cross-linking agent is selected from the group consisting of oxophiles, 
acids, and mixtures thereof. 
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6. A synthetic laundry bar composition as claimed in Claim 1 . 

7 ■ A synthetic laundry bar composition as claimed in Claim 4, further 
comprising from about 0.10% to about 60% bleachagent. 



8. 



A process for making a synthetic laundry detergent bar composition 

comprising the steps of: „ thoti ~ 
a forming a mixture comprising a neutralized an.on.c synthetic 
detergent surfactant selected from the group consisting of alkyl 
sulfate linear alkyl benzene sulfonate, and mixtures thereof, a 
phosphate detergency builder, calcium salt, siliceous mater.al, 
magnesium sulfate, and optionally other ingredients; 
wherein the calcium salt and siliceous material form a complex .n- 

whereinthe phosphate detergency builder is added after the addition 
of calcium salt and siliceous material; 

wherein the magnesium sulfate is added after the addition of the 
phosphate detergency builder; 

wherein a powdered inert materia, is added after the s.hceous 
material but before the addition of the calcium salt; and 
b. forming into bars; «»u««/. 
wherein the bar comprises at least 6% of the an,on,c synthetic 
detergent surfactant in the final bar composition. 

A process for making a synthetic laundry detergent bar composition 

' synthetic detergent surfactant selected from the group 
consisting of alkyl su!fa.e. linear alky, benzene sulfonate, and 
mixtures thereof; a non-phosphate alkaline salt for neutralizing 
the acid form of the anionic synthetic detergent surfactant; from 
about 5% to about 50% phosphate detergency builder selected 
from the group consisting of water-soluble alkali-metal salts of 
phosphate, pyrophosphates. orthophosphates, 

^polyphosphates, higher polyphosphates, and mixtures thereof, 
calcium salt; siliceous material; and optionally other ingredients; 
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wherein the calcium salt and siliceous material form a complex in-situ 
after neutralization of the anionic synthetic detergent surfactant; and 
wherein the phosphate detergency builder is added after the addition 
of calcium salt and siliceous material; and 
b. forming into bars; 

wherein the bar comprises from about 15% to about 30% of anionic 
synthetic detergent surfactant in the final bar composition. 

10. A synthetic laundry detergent bar composition made by the process 
as claimed in Claim 8, further comprising from about 1% to about 
10% amine oxide. 
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